CLAIMS 



claim: 



An improved flow cytometer system for isolating desired cells comprising: 

a. a cell, source which supplies cells to be analyzed by the flow cytometer, 



c. 

d. 
e. 
£ 



b. a sheath fluid source which creates a sheath fluid environment for said cells 
which contains about 2.9% sodium citrate; 

a nozzle through Which said cells pass while subjected to said sheath fluid 
environment; 

an oscillator which abts upon said sheath fluid as it passes through said nozzle; 
a cell sensing system which responds to said cells; 

a sorter discrimination system which acts to sort cells having a desired 
characteristic; and I 

a collector into which cells having a desired characteristic are placed. 



An improved flow cytometer system for jsjolating desired cells as described in claim 1 wherein 
said cell source comprises bovine-sperm cells. 

An improved flow cytometer system for isolating desired cells comprising: 

a. a cell source which supplies cells to be analyzed by the flow cytometer, 

b. a sheath fluid source |vhich creates a sheath fluid environment for said cells 
which contains a hepeis buffered medium; 

c. a nozzle through which said cells pass while subjected to said sheath fluid 

environment; \ 

d. an oscillator which acts upon said sheath fluid as it passes through said nozzle; 

e. a cell sensing system which responds to said cells; 

£ a sorter discrimination system which acts to sort cells having a desired 
characteristic; and i 



1 31 



g. a collector inta which cells having a desired characteristic are placed. 



An improved flow cytometer 
said cell source comprises 



s 'Stem for isolating desired ceils as described in claim 3 wherein 
sperm ceils. 



equine 



An unproved flow cytometer iystem for isolating desired cells comprising: 

a cell source w lich supplies cells to be analyzed by the flow cytometer, 



a. 
b. 
c. 

d. 
e. 
£ 



a sheath fluid i :urce which creates a sheath fluid environment for said cells; 
a nozzle through which said cells pass while subjected to said sheath fluid 
environment; 

an oscillator wfilch acts upon said sheath fluid as it passes through said nozzle; 
a cell sensing system which responds to said cells; 
a sorter discripiination system which acts to sort cells having a desired 

ich cells having a desired characteristic are placed and 
itrate collector fluid containing about six percent egg 




An improved flow cytometer s astern for isolating desired cells as described in claim 5 wherein 
said sheath fluid source com jrises a solution containing about 2.9% sodium citrate. 



An improved flow cytomete: ■ 
wherein said cell source 



system for isolating desired cells as described in claim 5 or 6 
bovine sperm cells. 



comprises 



An improved flow cytometei system for isolating desired cells comprising: 

a cell source 1 vhich supplies cells to be analyzed by the flow cytometer, 

b. a sheath fluid source which creates a sheath fluid environment for said cells; 

c. a nozzle thrcugh which said cells pass while subjected to said sheath fluid 
environment 
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d. 
e. 
f. 



an oscillator which 



acts upon said sheath fluid as it passes through said nozzle; 
a cell sensing syst 2m which responds to said cells; 

a sorter discrimi ration system which acts to sort cells having a desired 
characteristic; anc 

a collector into which ceils having a desired characteristic are placed and 
which comprises a test tube having the physical characteristics of a stream-m- 
atched container. 



An improved flow cytometer system for isolating desired cells as described in claim 8 wherein 
said cell source comprises cells wiiich are mechanically delicate. 



An improved flow cytometer system for isolating desired cells as described in claim 1, 3, or 
5 wherein said cell source comprises cells which are hyper-responsive to a chemical 
composition in a surrounding fluid environment. 



An improved flow cytomet^system for isolating desired cells as described in claim 1,3,5, 
or 8 wherein said collector is used to providdk low dose of sperm. 

An improved flow cytometHf^ystpm for isolating desired cells as described in claim 1 1 
wherein said nozzle, oscillator, cell sensing syste\n, and sorter discrimination system are part 
of a flow cytometer system and whejrein said flow cytometer system comprises a high speed 
cell sorter. 



An improved flow cytometer system 
said nozzle, oscillator, cell sensing 
cytometer system and wherein said 



or isolating desired cells as described in claim 8 wherein 
system, and sorter discrimination system are part of a flow 
cytometer system comprises a high speed cell sorter. 



flew 



A sexed sperm specimen produced according to a system as described in any of claims 1, 3, 
5, 6, or 8, 22, 30, 34, 76, 78, 59, 72 



A sexed sperm specimen as kescribed in claim 14 wherein said collector is used to provide 
a low dose of sperm. 



A sexed sperm specimen as deicribed in claim 14 wherein said nozzle, oscillator, cell sensing 
system, and sorter discrimination system are part of a flow cytometer system and wherein said 
flow cytometer system comprises a high sp'eed cell sorter. 



A sexed sperm specimen as described in claim 15 wherein said collector is used to provide 
a low dose of sperm. 

An animal produced through use of a sexed sperm specimen produced according to a system 
as described in any of claims 1 3, 5, 6, or 8, 22, 30, 34, 76, 78, 59, 72. 

An animal as described in claim \Z wherein said animal is produced through use of a low dose 
of sperm. 



claim 



ein said nozzle, oscillator, cell sensing system, and 
part of a flow cytometer system and wherein said flow 



An animal as described 
sorter discrimination 

cytometer system comprises a riigh spee\^cell sorter. 

An animal as described in claim 19 ^herein said animal is produced through use of a low dose 
of sperm. 



An improved flow cytometer systeta for isolating desired cells comprising: 

a. a cell source which Supplies cells to be analyzed by the flow cytometer, 

b. a chemically coordLated sheath fluid source which creates a sheath fluid 
environment'for said cells which is selected to be coordinated with both a pre- 

: cell fluid environment; 



sort and a post-sort 
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c. 

<L 
e. 
£ 



a nozzle through which said cells pass while subjected to said sheath fluid 
environment; 

an oscillator which acts upon said sheath fluid as it passes through said nozzle; 
a cell sensing svstem which responds to said cells; 

a sorter discrimination system which acts to sort cells having a desired 
characteristic; and 

a collector into which cells having a desired characteristic are placed . 



An improved flow cytometer system for isolating desired cells as described in claim 22 
wherein said pre-sort and post-sort cell fluid environments contain at least one hyper- 
responsive chemical composition to which said cells are particularly responsive and wherein 
said chemically coordinated sheath fluid source minimizes changes to said hyper-responsive 
chemical composition. 



An improved flow cytometer^ysfem for isolating desired cells as described in claim 23 
wherein said hyper-respo^ive chemical composition comprises a metabolic chemical 
composition. 



An improved flow cytometer system 
wherein said hyper-responsive chefoic 



An improved flow cytometer system 
wherein said cell source creates said pre-sort 
creates said post-sort cell fluid environment. 



for isolating desired cells as described in claim 23 
^composition comprises a citrate. 



for isolating desired cells as described in claim 22 
cell fluid environment and wherein said collector 



An improved flow cytometer system for isolating desired cells as described in claim 23 
wherein said cell source comprise ; non-repairing cells. 
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An improved flow cytometer system for isolating desired cells as described in claim 27 
wherein said cell source comprises cells which have non-transcribing DNA 



An improved flow cytometer sykem for isolating desired cells as described in claim 27 
wherein said cell source comprises cells which have non-replicating DNA 

An improved flow cytometer system for isolating desired cells as described in claim 27 
wherein said cell source comprises sperm cells. 

An improved flow cytometer system fqr isolating desired ceils as described in claim 23 or 25 
wherein said cell source comprises bovine sperm cells. 

An improved flow cytometer system pr isolating desired cells as described in claim 23 
wherein said cell source comprises equWspenn cells. 



An improved flow cytometer system f^r is^JL 
wherein said cell source cot 
composition in a sheath fluid 



ig desired cells as described in claim 22 
ich are hyper-responsive to a chemical 



environment. 



An improved flow cytometer system fo 
wherein said collector is used to provide 



fir 



An improved flow cytometer system 
wherein said low dose of sperm comprises 
typical dosage. 



isolating desired cells as described in claim 30 
low dose of sperm. . 



isolating desired cells as described in claim 34 
a dosage of less than about ten percent of said 



An improved flow cytometer system fcJr isolating desired cells as described in claim 34 
wherein said sperm cells comprise bovine sperm cells and wherein said low dose of sperm 
comprises a dosage of less than about fivd hundred thousand sperm. 
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for 



An improved flow cytometer system 
wherein said sperm cells comprise 
comprises a dosage of less than about th : 



isolating desired cells as described in claim 34 
bovine sperm cells and wherein said low dose of sperm 
ee hundred thousand sperm. 



An improved flow cytometer system far isolating desired cells as described in claim 34 
wherein said sperm cells comprise equinfe sperm cells and wherein said low dose of sperm 
comprises a dosage of less than about tenlmillion sperm. 



39 An improved flow cytometer system fori isolating desired cells as described in claim 25 
wherein said chemically coordinated sheath fluid source comprises a solution containing about 
2.9% sodium citrate. 
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An improved flow cytometer system forjlsolatme desired cells as described in claim 39 
wherein said cell source comprises bovine sperm cells. 



41 An improved flow cytometer systemW isolating desireac ells comprising 



a. 
b. 



d. 
e. 
£ 



a cell source which suppiies_cblls-t6be anayzed by the flow cytometer, 
a sheath fluid source which creates a sheath fluid environment for said cells 
which comprises a solution containing about 2.9% sodium citrate; 
a nozzle through which said dells pass while subjected to said sheath fluid 
environment; 

an oscillator which acts upon saiA sheath fluid as it passes through said nozzle; 
a cell sensing system which responds to said cells; 
a sorter discrimination system which acts to sort cells having a desired 
characteristic; and 

a collector into which cells having a desired characteristic are placed. 



42 An improved flow cytometer system for isolating desired cells as described in claim 40 
wherein said collector is used to provide a spenA for artificial insemination. 
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43 An improved flow cytometer system fbr isolating desired cells as described in claim 40 
wherein said collector is used to provide a low dose of sperm for artificial insemination. 

44 An improved flow cytometer system for isolating desired cells as described in claim 25 
wherein said chemically coordinated shuath fluid source comprises a solution containing a 
hepes buffered medium. 

45 An improved flow cytometer system for isolating desired ceils as described in claim 44 
wherein said cell source comprises equir e sperm cells. 

46 An improved flow cytometer system foJ isolating desired cells comprising: 



47 An improved flow cytometer systeir for isolating desired cells as described in claim 45 
wherein said collector is used to provide a sperm for artificial insemination. 

48 An improved flow cytometer systen . for isolating desired cells as described in claim 45 
wherein said collector is used to provide a low dose of sperm for artificial insemination. 



. d. 




a. 



c. 
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An improved flow cytometer system for isolating desired cells as described in claim 22, 23, 
25, 30, 43, or 48 wherein said nozzle, oscillator, ceil sensing system, and sorter discrimination 
system are part of a flow cytometer ^ystem and wherein said flow cytometer system 
comprises a high speed ceil sorter. 



An improved flow cytometer system for isolating desired cells as described in claim 49 
wherein said high speed cell sorter sorts said cells to be analyzed at a rate of at least about 
five hundred sorts per second. 



An improved flow cytometer system for 
wherein said high speed cell sorter 
square inch. 



An improved flow cytometer system 



wherein said collector comprises a^ontain it/c mprising a cushioning element. 



isolating desired cells as described in claim 49 
operates at a pressure of at least about fifty pounds per 



isolating desired cells as described in claim 30 



An improved flow cytometer system for 



solattng desired cells as described in claim 52 



wherein said container comprises a wide collection \*be. 



An improved flow cytometer system for isolating desired cells comprising: 

a. a cell source which supplieslbovine sperm cells to be analyzed by the flow 
cytometer, \ 

a chemically coordinated shekth fluid source which creates a sheath fluid 



b. 



environment for said cells which is contains about 2.9% sodium citrate; 
a nozzle through which said cfells pass while subjected to said sheath fluid 



d. 
e. 



environment; 
an oscillator which acts upon saic 



a cell sensing system which resp onds to said cells; 



sheath fluid as it passes through said nozzle; 
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£ a sorter discrimination system which acts to sort cells having a desired 
characteristic; 

g. a collector into which cells having a desired characteristic which contains a 
citrate collection fluid comprising about six percent egg yolk and which is 
used to provide a dosage of less than about five hundred thousand sperm; 
and wherein said nozzle, oscillator, cell sensing system, and sorter discrimination system are 
part of a flow cytometer system which sorts said cells to be analyzed at a rate of at least about 
five hundred sorts per second and operate^ at a pressure of at least about fifty pounds per 
square inch. 



10 



m 



25 



55 An improved flow cytometer system for isolating desired cells comprising: 

a. a cell source which supplies equine sperm cells to be analyzed by the flow 
cytometer, 

b. a chemically coordinated shkath fluid source which creates a sheath fluid 
environment for said cells which is contains a hepes buffered medium; 

c. a nozzle through which saidj cells pass while subjected to said sheath fluid 
environment; 

d. an oscillator which acts/rfpon siaid sh^th fluid as it passes through said nozzle; 

e. a cell sensing system which responds to said ceils; 

£ a sorter discrimii(ation system ^lich acts to sort cells having a desired 
characteristic; 

g. a collector into which cells having a desired characteristic which contains a 
collection fluid comprising a hepes buffered medium and which is used to 
provide a dosage of less than about ten^nillion sperm; 
and wherein said nozzle, oscillator, cell sensiilg system, and sorter discrimination system are 
part of a flow cytometer system which sorts saM cells to be analyzed at a rate of at least about 
five hundred sorts per second and operates at a pressure of at least about fifty pounds per 
square inch. 
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10 



56 An improved flow cytometer system fbr isolating desired ceils comprising: 

a. a cell source which supplies cells to be analyzed by the flow cytometer, 

b. a means for minimizing the changes between a sheath fluid environment for 
said ceils and both a presort and a post-sort cell fluid environment; 

c. a nozzle through which faid cells pass while subjected to said sheath fluid 
environment; 

d. an oscillator which acts updn said sheath fluid as it passes through said nozzle; 

e. a cell sensing system which responds to said cells; 

£ a sorter discrimination system which acts to son cells having a desired 
characteristic; and 

g. a collector into which cells Jhaving a desired characteristic are placed. 
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58 



59 



An improved flow cytometer system for isolating desired cells as described in claim 56 
wherein said means for minimizing the changes between a sheath fluid environment for said 
cells and both a pre-sort and a postysort cefl fluid environment comprises said sheath fluid. 



An improved flow cytometer system EST 
wherein said collector has a collector fluid 
between a sheath fluid environment for said 
environment comprises said collector fluid. 



iting desired cells as described in claim 56 or 57 
|d wherein said means for minimizing the changes 
d both a pre-sort and a post-sort cell fluid 



An improved flow cytometer system for isolating desired cells comprising: 

a. a cell source which supplies cells to be analyzed by the flow cytometer, 

b. a sheath fluid source which cxeates a sheath fluid environment for said cells; 

c. a nozzle through which said cells pass while subjected to said sheath fluid 
environment; 



d. 
e. 



an oscillator which acts upon 



a cell sensing system which responds to said cells; 



aid sheath fluid as it passes through said nozzle; 



41 



f. a sorter discriminate 1 system which acts to sort cells having a desired 
characteristic; and 

g. a collector into which sells having a desired characteristic are placed which 
comprises a chemically coordinated collector fluid sheath fluid source which 
creates a collector fluid environment for said cells which is selected to be 
coordinated with a prion cell fluid environment. 



An improved flow cytometer system 
wherein said collector fluid comprises a 
said nutrient after completion of the sorpng 



br isolating desired cells as described in claim 59 
nutrient which is coordinated to balance the level of 
of said cells. 



An improved flow cytometer system fir isolating desired cells as described in claim 60 
wherein said collector fluid comprises a cit rate solution containing about six percent egg yolk. 



is Dlatin^desired cells as described in claim 60 or 61 



An improved flow cytometer systemic r 
wherein said cell source comprises c 
composition in said collector fluid enviri 

An improved flow cytometer system for 
wherein said cell source comprises sperm 

An improved flow cytometer system for 
wherein said cell source comprises bovine 



:11s y/hich are hyper-responsive to a chemical 



lent. 



desired cells as described in claim 59 or 60 



An improved flow cytometer system fo 
wherein said collector is used to provide a low dose of sperm. 



isolating desired cells as described in claim 61 
sperm cells. 



• isolating desired cells as described in claim 59 



42 



An improved flow cytometer system far isolating desired ceils as described in claim 65 
wherein said low dose of sperm comprises a dosage of less than about ten percent of said 
typical dosage. 



An improved flow cytometer system for 
wherein said sperm cells comprise bovine 
comprises a dosage of less than about five 



isolating desired cells as described in claim 65 
sperm cells and wherein said low dose of sperm 
hundred thousand sperm. 



An improved flow cytometer system for 
wherein said sperm cells comprise bovine 
comprises a dosage of less than about thres 



isolating desired cells as described in claim 65 
;perm cells and wherein said low dose of sperm 
hundred thousand sperm. 



sensng 



An improved flow cytometer system for iso 
or 65 wherein said nozzle, oscillator, cell 
part of a flow cytometer system and 
speed cell sorter. 



ating desired cells as described in claim 59, 64, 
system, and sorter discrimination system are 
wherein said flow cytometer system comprises a high 



An improved flow cytometer (system fa 
wherein said high speed cell sorter sorts sai 
five hundred sorts per second. 



olajbing desired cells as described in claim 69 
cqlls to be analyzed at a rate of at least about 



An improved flow cytometer system for isolating desired cells as described in claim 69 
wherein said high speed cell sorter operates ak a pressure of at least about fifty pounds per 
square inch. 



An improved flow cytometer system for isolating desired cells as described in claim 59 
wherein said sheath source comprises a chemically coordinated sheath fluid source which 
creates a sheath fluid environment for said cells wjhich is selected to be coordinated with both 
a pre-sort and a post-sort ceE fluid environment. 
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An improved flow cytometer system for isolating desired ceils as described in claim 72 
wherein said chemically coordinated sqeaih fluid source comprises a solution containing about 
2.9% sodium citrate. 



An improved flow cytometer system 
a. a cell source which su 
b. 
c. 

d. 
e. 
£ 



or isolating desired cells comprising: 
plies cells to be analyzed by the flow cytometer; 
a sheath fluid source which creates a sheath fluid environment for said cells; 
a nozzle through which said cells pass while subjected to said sheath fluid 
environment; 

an oscillator which acts i pon said sheath fluid as it passes through said nozzle; 
a cell sensing system wl ich responds to said cells; 
a sorter discrimination 1 system which acts to sort cells having a desired 



characteristic; and 
a collector which compi 



cushioning element. 



An improved flow cytometer system 
wherein said collector comprises 



isolating desired cells as described in claim 74 
container comprising said cushioning element. 



An improved flow cytometer system fcr isolatkg desired cells as described in claim 75 
wherein said container comprises a widepollectioij tube. 



An improved flow cytometer system fori isolating desired cells as described in claim 76 
wherein said wide collection tube is at leajt about fifteen millimeters wide. 



An improved flow cytometer system for isolating desired cells as described in claim 75 
wherein said container comprises a test tube (pving the physical characteristics of a stream-m- 
atched container. 
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79 An improved flow cytometer system Vor isolating desired ceils as described in claim 75 
wherein said cell source comprises cells which are mechanically deiicate. 

80 An improved flow cytometer system for isolating desired cells as described in claim 75 
wherein said cell source comprises sperm cells. 



5 81 An improved flow cytometer system for isolating desired cells as described in claim 59, 6 1, 
or 64 wherein said collector comprises a cushioning element. 



m 



in 
m 
m 

a 
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m 



82 An improved flow cytometer system fo 
wherein said collector comprises a 



isolating desired cells as described in claim 81 
container comprising said cushioning element. 



83 An improved flow cytometer system fojusolating desired cells as described in claim 82 
wherein said container comprises a^ide collection tube. 

84 An improved flow cytometer system fori isolating desired cells as described in claim 83 
wherein said wide collection tube is at least aboyt fifteen millimeters wide. 

85 An improved flow cytometer system fod isolating desired cells as described in claim 59 
wherein said container comprises a test tube] having the physical characteristics of a stream-m- 
atched container. 



86 An improved flow cytometer system for Isolating desired cells as described in claim 83 
wherein said cell source comprises cells wh ch are mechanically delicate. 

87 An improved flow cytometer system for isolating desired cells as described in claim 86 
wherein said cell source comprises sperm ceils. 
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An improved flow cytometer system for isolating desired cells as described in claim 79 
wherein said nozzle, oscillator, cell sensing system, and sorter discrimination system are part 
of a flow cytometer system and wherein said flow cytometer system comprises a high speed 
cell sorter. 

An improved flow cytometer system for isolating desired cells as described in claim 88 
wherein said high speed cell sorter sorts said cells to be analyzed at a rate of at least about 
five hundred sorts per second. 

An improved flow cytometer system for isolating desired cells as described in claim 88 
wherein said high speed cell sorter operates at a pressure of at least about fifty pounds per 
square inch. 



An improved flow cytometer system'for isolating desired cells comprising: 



a. 
b. 
c. 

d. 
e. 
£ 



ies cells to be analyzed by the flow cytometer, 

les a sheath fluid environment for said cells; 
said c&Us pass while subjected to said sheath fluid 



a cell source whip supp 
a sheath fluid soi 
a nozzle through which 
environment; 

an oscillator which acts uJ>on said aiheath fluid as it passes through said nozzle; 



a cell sensing system which responds to said cells; 
a sorter discrimination pystem which acts to sort cells having a desired 
characteristic; and 

a collector which comprises a means for avoiding impact between said cells 
and said collector. 



A method of sorting cells comprising the 
a. establishing a cell source 



steps of : 

which supplies cells to be sorted; 
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c. 
<L 
e. 



chemically coordinatingla sheath fluid to create a sheath fluid environment for 
said cells which is coordinated with both a pre-sort and a post-sort cell fluid 
environment; 

sensing a property of saiti cells; 

discriminating between cells having a desired characteristic; and 
collecting cells having the desired characteristic. 



A method of sorting cells as described 1 in claim 92 and further comprising the step of 
minimizing the chemical changes said cellsj are subjected to as a result of being subjected to 
said sheath fluid. 



A method of sorting cells as described in 
source comprises the step of establishing 

A method of sorting cells as described in 
source comprises the step of establish 

A method of sorting cells as described^ 
source comprises the step of establishing 



A method of sorting cells as described ut 
source comprises the step of establishing 



claim 93 wherein said step of establishing a cell 
source of non-repairing cells. 

claim 93 wherein said step of establishing a cell 
ce of sperm cells. 

clair l 93 wherein said step of establishing a cell 
source of bovine sperm cells. 

claim 9 ^wherein said step of establishing a cell 
source of equine sperm cells. 



A method of sorting cells as described 
inseminating an animal using a low dose 



in claim 95 and further comprising the step of 
qf said sperm cells. 



A method of sorting cells as describee 
coordinating a sheath fluid to create a 



in claim 96 wherein said step of chemically 
< heath fluid environment for said cells which is 
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coordinated with both a pre-sort and\i post-sort ceil fluid environment comprises the step of 
establishing a sheath fluid which cor tains about 2.9% sodium citrate. 

100 A method of sorting cells as des:ribed in claim 97 wherein said step of chemically 
coordinating a sheath fluid to create a sheath fluid environment for said cells which is 
coordinated with both a pre-sort and i post-sort cell fluid environment comprises the step of 
establishing a sheath fluid which contains a hepes buffered medium. 
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102 



103 



104 



105 



101 A method of sorting cells as described in claim 92, 93, or 95 and further comprising the step 
of sorting said cells at a high speed. 



A method of sorting cells as described 
a high speed comprises the step of 
pounds per square inch. 



in claim 101 wherein said step of sorting said cells at 
subjecting said cells to a pressure of at least about fifty 



A method of soning cells as descrij 
the desired characteristic co: 
collection container. 

A method of sorting cells as described 
from impact with a collection container 
said container. 




95 wherein said step of collecting cells having 
of cushioning said cells from impact with a 



03 wherein said step of cushioning said cells 
comprises the step of providing a wide opening to 



A method of sorting cells comprising ; the steps of : 

a. establishing a cell sot rce which supplies cells to be sorted; 

b. establishing a sheath fluid to create a sheath fluid environment for said cells; 

c. sensing a property of said cells; 

d. discriminating betwet :n cells having a desired characteristic; 

e. collecting cells having the desired characteristic in a collector fluid; and 
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• create 



cheScally coordinating said collector fluid to create an ending collector fluid 
environment for said fells which is coordinated with a pre-sort fluid 
environment. 
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106 A method of sorting cells as described inlclaim 105 wherein said step of establishing a cell 
source comprises the step of providing an initial nutrient for said ceils and further comprising 
the step of providing a collection fluid nutrient for said cells and wherein said step of 
collecting cells having the desired characteristic in a collector fluid comprises the step of 
balancing said initial nutrient and said collection fluid nutrient after the completion of said step 
of collecting said cells. 



10 107 A method of sorting cells as described in claim 



106 wherein said step of collecting cells having 



the desired characteristic in a collector fluid comprises the step of establishing a citrate 
collection fluid containing about six percert egg yolk prior to commencing said step of 
collecting. 



108 A method of sorting cells as described in 
source comprises the step of establfehir 



109 A method of sorting cells as described in 

inseminating an animal using a low dose of sjaid 



clalim 107 wherein said step of establishing a cell 
urc\of bovine sperm cells. 



:laim 1X35 and further comprising the step of 
id sperm cells. 



110 A method of sorting cells comprising the ste ?s of : 

establishing a cell source wh^ch supplies cells to be sorted; 



2L 

b. 
c. 
d. 
e. 



establishing a sheath fluid to 



create a sheath fluid environment for said cells; 



sensing a property of said eels; 



discriminating between cells 
collecting cells having the 
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having a desired characteristic; 

desired characteristic comprising the step of 



cushioning said cells from impact with a collection container. 
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A method of sorting cells as described in laim 1 10 wherein salcTstep of cushioning said cells 
from impact with a collection container comprises the step of providing a wide opening to 



said container. 

1 12 A method of sorting cells as described in 
source comprises the step of establishing 

113 A method of sorting cells as described ii . 
source comprises the step of establishing 



claim 111 wherein said step of establishing a cell 
source of mechanically delicate cells. 

claim 111 wherein said step of establishing a cell 
a source of sperm cells. 



115 A method of sorting cells as described in 
a high speed comprises the step of 
pounds per square inch. 



114 A method of sorting cells as described in dqm 1 12 and further comprising the step of sorting 
said cells at a high speed. 



1 16 A method of producing a sexed 

using the processes according to any 



sperm specimen 



cfaim 114 wherein said step of sorting said cells at 
d cells to a pressure of at least about fifty 



uprising the step of creating said specimen 
95, 98, 101, 110, 105, 108. 




H 117 A method of producing a sexed sperm specimen ^described in claim 116 and further 
comprising the step of sorting said cells at a high speed. 



118 A method of producing a sexed sperm 
comprising the step of providing said sexed 
a low dose of said sperm cells. 



specimen as described in claim 116 and further 
sperm specimen for inseminating an animal using 



50 



119 A method of producing a sexed sierm specimen as described in claim 117 and further 
comprising the step of providing said ^exed sperm specimen for inseminating an animal using 
a low dose of said sperm cells. 

120 A method of producing an animal off a desired sex comprising the step of producing said 
animal using the processes according Yo any of claims 92, 95, 98, 101, 110,105, or 108. 

121 A method of producing a sexed sp£m specimen as described in claim 120 and further 
comprising the step of sorting sata cells at a hijh speed. 



122 A method of producing a sexed sperm 



specimen as described in claim 120 and further 
comprising the step of inseminating an animal using\ low dose of said sperm cells. 



sperm 



123 A method of producing a sexed 

comprising the step of inseminating an 



specimen as described in claim 121 and further 
animal using a low dose of said sperm cells. 



124. A method of producing multiple, sexed embryos from a female mammal comprising: 

a. creating superovmlation in said mammal to create at least two eggs comprising the 
step of using an ovulatory pharmaceutical to cause multiple eggs to be produced; 

b. determining a sexpf a sperm cell of a male mammal; 

c. sorting according to said sex of said sperm cells; 

d. inserting at least a portion of said sorted sperm cells into said uterus after an onset of 
estrus; and 

e. fertilizing a plurality of said eggs to produce at least one animal of the desired sex. 



125. A method of producing multifile, sexed embiyos according to claim 124 wherein said creating 
superovulation is encouraged during the estrous cycle. 
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126. 



127. 




multiple, 



A method of producing multiple, sexed embryos according to c!5m 125 wherein said step of 
using a an ovulatory pharmaceutical comprises the step of injecting said ovulatory 
pharmaceutical in half days in cements between any of days 2 and 18. 



A method of producing multip 
said ovulatory pharmaceutic 



.o, sexed embryos as described in claim 126 wherein injecring 
in half day increments comprises injecting at least seven 
injections and wherein incorporating said estrus manipulation system occurs at least on about 
the sixth and seventh injections \ 



128. A method of producing multiple] sexed embryos as described in claim 127 wherein inserting 
at least a portion of said sorted lsperm cells into said uterus comprises inserting said sperm 
cells into both uterine horns of said uterus. 

129. A method of producing multiple, kexed embryos as described in claim 128 wherein inserting 
into both uterine horns comprises inserting said sperm cells approximately between 20 to 24 
hours inclusive after said onset otsaid estrus. 

130. A method of producing multiple, sexed embryos as described in claim 124 wherein said step 
.of using an ovulatory pharmaceutical to cause multiple eggs to be produced comprises the 
step of injecting a dosage of follicle stimulating hormone a plurality of times a day. 



20 



13 L A method of producing multiple, seked embryos as described in claim 130 wherein said step 
of creating superovulation in said mammal to create at least two eggs further comprises the 
step of incorporating an estrus manipulation system comprising the step of supplementing 
said dosage of follicle stimulant hormone with prostaglandin F-2-aipha. 



132. A method of producing multiple, seAed embryos as described in claim 13 1 wherein injecting 
said dosage of follicle stimulating hoAnone a plurality of times a day comprises injecting said 
follicle stimulating hormone in approximately half day increments at a dosage level of 6, 6, 
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4, 4, 2, 2, 2, and^ng between da /s 9 and 12 inclusive ofrBe estrous cycle and wherein 
supplementing said dosage of follicle stimulant hormone with prostaglandin F-2-alpha 
comprises supplementing 25 and 12.5img of prostaglandin F-2-alpha on the sixth and seventh 
dosages, respectively, of said foilicia stimulating hormone. 



133. A method of producing multiple, ^exed embryos as described in claim 124 and further 
comprising the steps of: 

a. staining sperm cells of a maid mammal; 

b. sorting according to said sexpf said sperm cells comprises through the use of high 
speed flow cytometry; and 

c. concentrating said sorted sperb cells. 

134. A method of producing multiple, sexed embryos as described in claim 124 wherein inserting 
at least a portion of said sorted spend cells comprises using a low dose of said sperm ceils. 

135. A method of producing multiple, sexed embryos as described in claim 133 wherein inserting 
at least a portion of said sorted sperm cells comprises using a low dose of said sperm cells. 



136. A method of producing an animal of a desired sex comprising producing said animal using the 
processes as described in claims 124. 

137. A method of producing an animal of a desired sex comprising producing a sexed sperm cells 
specimen using the processes of clain} 136 further comprising sorting said cells at a high 
speed. 



138. A method of producing an animal of a desired sex as described in claim 136 further 
comprising inseminating said animal us ng a low dose of said sperm ceils. 
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139. A method of p^BKcing an aiimati of a desired sex asHKribed in claim 136 farther 
comprising chemically coordinating a sheath fluid to create a sheath fluid environment for said 
cells which is coordinated with! both a pre-sort and a post-sort ceil fluid environment 
comprising establishing a sheath fluid which contains about 2.9% sodium citrate. 




A method of producing an animal of a desired sex as described in claim 139 wherein 
chemically coordinating a sheath Quia to create a sheath fluid environment for said cells which 
is coordinated with both a pre-sort and a post-sort ceil fluid environment comprises 
establishing a sheath fluid which contains a herpes buffered medium. 



141. A method of producing an animal pf a desired sex as described in claim 140 further 
comprising collecting cells having theldesired characteristic and cushioning said cells from 
impact with a collection container whip has a wide opening. 

142. A method of sorting cells comprising: 

a. estabhshing a cell source which supplies cells to be sorted; 

b. chemicaMcoordinating a sheath fluid to create a sheath fluid environment for 
said ceils which is coordinated with both a pre-sort and a post-sort cell fluid 
environment; 

c. sensing^ orppertypf said cells; 

d. discriminative btflvdgen cells having a desired characteristic; and 

e. coU&atingjgdfs havinkthe desired characteristic. 



143. A method of sorting cells as described in claim 142 further comprising sorting said cells at a 
high speed. 
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